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(57) [®$^J] (fSiE^) 

{mm.^m GaNa«20±tCi!'-^< i>AU i Ga 
1 - X 1 NTSP^'7>y HJi21 (0.4^x1^1) . GaN^T 

Ig22, Alx 2Gai - X 2N±gP^— ^'^•y FM23 (x2Sx 
1-0.1 4fc{i xl+0.1gx2) . AU 1 Gai - X 1 N± 

b5^r24^^^>^SJgJ/f^»iS««*?^^LT. a2|s:« 
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lo ro oa o 

00 OJ CM CM CM 



LA 



(2) 

1 

G3.}imS±i,Z^Jf^< t iAlx 1 Gai - K 1 NTSPiJ'^ >y F 
m (0.4SxlS 1 ) , GaUarm. Alx 2Gai - x 2N±g|J 
H—^^.^fija (x2gxl-0.1 Sf^ii xl+O.l^x 
2) . Al^ 1 Gai - ^ 1 H±mm—^^-y KJlj&i'i<JO)lBt 

Ga.mm±.i,Z^Jf^< i: tAl^ 1 Gai - ^ 1 NTSB:?'^ -y b' 
M (0.4£xl£ 1 ) , GaNnrM. Alx aGai - x zNigP 

^^-/KJl (x2?gxl-0.1 ifcJi xl+0.1?gx 
2) , AU 1 Gai - ^ 1 N±gP||-^'^'y KJl. AU 3 Ga 
1-^3 N3(iffltS^S (0.3£x3S 1 ) . ^3KKt3i 
ibm^ Kimmiffmc^M^ 4 Gai - 4 N±gEISHi?5-y 

mmmmmmmm^tix , 30 

m$ tLT V i i: ■l.lf 1 3?)^^> 4 V ^-r^x 

1 JllE«c07fe^}!feS#«^ . 

HfiiB¥^#:l^— rm^<7)7t^S&A»fWSSHl:t3{t 40 
im^m 7 ] fJiB±gEm~ ^ y -y KMt. lulBGaNa 

■oX. 50 
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[ft 1 0 ] #±w F-7°^:7 r ^ y^mm^comm 
myt»tLxm^-^^ti.x\^tzt^mmt^^mmM8 

mm.. 

[0001] 

[0002] ttz:^mmt. icT) i 3 ^-TtSM^*^ i: 

mwizm-t^i^ioxh^. 

[0003] 

[|ie*oSffi] 0 . s i tfzli^M^^^^hXm 

±.^zy6mmmwfs.^ fix Kf.- h ^mmmm^^m ^ m^. 

S^XTV^^. Zco^oti:^m^mm^f<ztH:^Am^^t^ 

10-16116 10-25 
4 0 0 1 ^\,z^^ fi^ j; -0 {Z^ ^^mWl^-^^itW^^ 

m^comm ^zm.mm^ s -tt i ^ -o^ta < $ v ^ 1, . 

[0004] mfi. Mi.{f±tB«fM¥ 10-25400 

fit^sfi?. u-y9^hfz)^cr>^m<ni'otLx. \-^t)n> 

mTiifLx^mwv~^\,znxm^^. mu^titz^ 
^x'^^v-^i%m^^hnmx'hh . 

[0005] i <n%y ^ - >y ^ ^tr^ a >^ci»^i7)±iB 

-5T^''V-x -I- ^'^'-'J ffMtT^--l> ti^Srffll'"^ ^ h i 

[0006] 

[^BJ^-'ftfi^L J; a ht-i-illl] ±iBffiJ^c7)5t^i^g| 
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[0007] mmV9 - 8 0 2 4 7^fc{±. S^^iK 

i OxNyHzSrffl\.\ -5-<50jfIiat7 -yS^gSSnL 
Slt:Si02 :i/^^>^ci.^'5'y FStr^ttT^^itOT- 

[0008] L*^ L±mmmcoyemmmm^izi3\^x 
[0009] ^mmm.<r,-mm{zm.^x. ^mmn^ 

[0010] ^tz^%mi>±. HUKEcOiJ'V-T-'r y^'Srii 

^-^vs^y ^^jf)^ftS3te» 30 

[0011] Siitc^^sjJJi. ±jSiDj; 5^r3t^g^« 

-^mmzi5\.^x . m^-^^^^-th i ^ awt-f- 

[00 12] 

mm^mm-th tz^(D^m ^^m\,zi.hm i 4o 

^mm.f%(rMm{zis^mw\y-^m^tmm-^^tth^ 

mmm^\iZii\-^X . GaNS^tC^~-^<i:fcAU 1 Ga 
1-^1 NTgP^'7-y h'S (0.4£xl£l ) . GaNar 

m. AU 2Gai - ^ 2N±gPm— -y Kg ( x2Sxl- 
0.1 tT^^fi: xl+0.1?Sx2) , AU i Gai - ^ i N±gP 

y-(y':^^^^j:?>mmmmmmmtm!^^iix. m^m^ 
- k ^mm^i> xd^z^ji-^x^^^hzb^m 50 



!^ffl2 0 0 2-l 3 1567 
4 

[0013] ^fcilE'J -y i^'t^<7)g|J^i-{i. ±g|Iffi-^ 7 
[0014] 43t3j5:%0gtJ:Sm2cO3t»»S&«^ii:. 

»iSi?&#^tCfcV^-C, GaNSM±t;^-*< tiAU 1 Ga 
1-^1 NTg|5^'5-y Kii (0.4^x1^ 1 ) . GaN3T 
AU 2Gai - ^ 2N±g|IS|— ^'^v FS (x2£xl- 
0.1 xl+0.1gx2) . AU 1 Gai - ^ 1 N±gB 

l^^iJ'^-y KMs AU 3 Gai - ^ 3 N3^|fltj2=46ll (0.3 
gx3g 1 ) . OSaifl-^OAlx 4 Ga 

1-^4 N±gP||Hi!'9>y ( x4<x3) ti^ZcomiZ 

wm^tix ^ D . ±iiytm tn^^^mi^zx yim^m. 
ti^zt^z^Ki mtmm&mmmm^tix . 

mt-t^i>^x-h^. 

[ 0 0 1 5 ] :^^mizxi>^mmmi'izi5\^ 

mt^^^ibtmtL^K tfz±mm^<7)tmi,zit. km 

m±::i-hmm^rLX\-^hzt-/)mtL^K 
[0016]$ ^iz^ ^mm^izt3{f:^mi!kytcom^-^ 
mt. ^mi^]y~^m^c^mm&mAmm^m^zio{f^ 

[0017] § ^,iz:^mmizx^ytmmmi^i,zi5\^ 

jji^izm-yxmmmz'mmtwa^-^mi&^tLX . ^ 

mf&^tLX\^^zttmtu\ 
[0018] ffi^r. :^^^mizx ^^i^u~^mmit. 
IMcoi o iz±Mm~i^ 9 -y }^miz^mw]y-^<rMm 

mm.mmi'im^^tz^mi^u-^mmxh x . 
v-^m^ti-h^htvrz^k. -m^'fv-^<y-^'x'& 
^w.'^ixtz^m^mmy-^m'^^.zy ^ - ^v^^y ^ 

[0019] jit±o i d ^j:m^^^'th^mm^mi¥ 
v-^mmit. ^mmff^mM.. ^±mv~y°^yr^ 
^mm^<r)mmm'm^. ^(:>\.z},mwi^-^<r)mim± 

[0020] 

mmco^^] :^m^mzj:6mi<oytmmmmf-ii. ca 

N^±t:i!'-^r< i: tAU 1 Gai - ^ 1 WTm^^^v VM 

(0.4^x1^ 1 ) , GaNrJTS, AU 2Gai - ^ 2N±gP|| 
—^^■y^m (x2?gxl-0.1 ^fzl± xl + O.l^x 
2) , Al^ 1 Gai - ^ 1 ti±3m^^y-/ Vm^Bf^Lfz 

±x\ ±gBm-^7-y h'stc. m:fj\^izyt^mtm>?> 

X. m^m't-]^<7)^X'mi^^-\ti>i:5lzLfzZtizJ: 
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[0021] *%0gt J;l>m2<J0^^S&«^ 

ti. Gamm±l>Z'Jf^<thM^ 1 Gai - X 1 
■y h'S (0.4SxlS 1 ) , GaNarS, Alx aGai - x 2N 
±gPI|— K« ( x2gxl-0.1 Sf^ti; xl+0.1 
gx2) . Al^ 1 Gai - ^ 1 N_hg|5IS-^5-/H'il. Al 
X 3 Gai - X 3 NT^KtSis^Ji (0.3Sx3£l ) . 
MtJiis^SJ; KlmMifmcOM^ 4 Gai - ^ 4 N±gp|gH 10 
^yyrm (x4<x3) ^?^)jSL7^^±T\ ±iB7eWtii 

[0 0 2 2] i/t, zti^co^mm^m^izii^^xu. 

ytmi^^C7)^T&Geint)^i^m^LX\'-^^C7)X\ An= 20 
( a r coJStlf*- 9 -y K <?)®Df* ) / :3 T coJStlf 
5e»§ tL^ 3 r i: 7 -y K i: OlStOirtafif^M A n , 
fraiL7t^#^¥9 - 8 0 2 4 7^t^P:§ixfc2.5% j; D 
« L < ft V ^14%^S* T-ft < t-.|> i 1 1 ifrt^T-* I. o ^ 

±^LtzMtmi^zmM^^ijcr>t^i>. 
[00 23] ^(r>±^mm^zj;:^ytm'mm^i±. GaN 

*^±(CAlGaN*Mt4cOtell& JjgS§-tirT«B!c Lfz<^) 

I. » — 5tt::^ff>^c5|f 9-8024 7-tt:i*§#l 30 

w^m^mm-t fz^\>z-^-^^w&immmz^m\m 

^h'&mt)^h^. Lfzifi-yx^^mf.zx h^mm.nmT 
{4. z(Dm<^m^<D^mmmThimLx . 

[0024]^ Lx^wm%mmm^<D o^.m^z 

7 >y ]^m^z^mwv-^m^(D%mk^^m 

x'm^m^^tifzm^^i^v-—^mi'izy ^ - hvs;>y 40 

[00 2 5] Ltz^-^yX. ±mcOX 0 fc^^frP—^f* 

^^ijc?:>b^^. 

[0026] tfz:^mm^mmmi'i,z}3>^-^x . 3ts 50 
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miizmf^mmytcom^^mK ^mi^u-^mi'io 
imm^xmm^mizmfi>m^m.-^^(^mm&6^^b 
vmLK^^-yx^^tn^. ^mi^v—^m^b^mm^b 

co^— K-7 -/i~y^'i)^MdMM:mz^^ti^ j; d iz^ 

[0027] i^±t(Dm 'o^mnizxtm. m-^:- 

if^#:^-HfS^c7)^:- .y 7 \,zm\^X\^fCi^V-^ 

A yy^^mi'-m-fh z. b ti-x-^ ^<^x\ yj-<:^ h 

[0028] 

[mM<^mmmm] tiT, mmimmtx^mMi^m 
mmmi mn-th . m 1 (d itx (2) «^tLm. 
1 onjgff^sit J: iyemm^m^mcD±m 

yrmbbi^izmm-th. 

[0029] t-tGammO<7)±^Z. *a#M«ffi^* 

^tCiD, Alx 1 Gai - X 1 NTSB^' 7 KM21 (0.4^ 
xl^ 1 , 3//m/?) , GaN3rJl22 (OAumm) . Al 
X 2Gai - X 2N±gE||— 9 ^y KS23 ( x2Sxl-0.1 
ttzii xl+0.1£x2, O.O&umm) "^B^^h. 
[0030] ^(0±^Z^ m^-t^^m^m. 06 uniCO^^ 

L. H e - c d v-iF^M&m^-^i^'^mm^mi.zk o 

^A=A/2ne f f ^■f]y—'r A y-:^'>'<9~yi'B 
filtL. C 1 2 0:x^m^^tz\^yA :c'y^yy\<zxm^^ 
mnmcr)^v—'r^y^2A-^wm<^)^mt.fz<,i. 

«GaN3t#i!feff§^#i^^-ri.7K<7)^fllffailf^. A{i»JS7t 

[003 1 ] mzoi yyx-^T '/i^yy^izii-oxv-j 

^h^MSit/Sf*. Alx 1 Gai - X 1 Wimmr^^y-/ 

^y-y Kii250±t. * h y yffitC j; 0 3 /X m 

fi<7)l/i/'xh-7X^^?fMt. J^v^fC 1 2 

S ixT V -i^r t ■^U^col.mW.— ^ y ■■/ K 1125 ^ i Tx 
-y^y^'fS. WciD. ±g|5m~^'9-y h'®25tcU 
>y i^'1iJi*%M§tLS „ Z(n:i^-/^yy\,ziinh±Mm 
-^'^■y Kii23d-^>cOx.y^y^-^LJ?{i. S^ffi^- 

[0032] JiJi±o#ii*%MSn/::*K^^ffltc i ^ 

*0.1%gScOARa-h30, 31*^«ffitcJ;'5-C?fM 

i. . s ^ i co^ &^BHt: i -3 T ^ -y Tttttjjif-r 
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[0033] ^«3t^S&3g^l01{iia 1 {Z^^ixX\^ 

hm^. GaNS«20O±(:Al X i Gai - x i NTSPi? 7 ~/ 
KJi21. GaN3Tji22. ^'V-x ^ >-^'24?&iff^B)c§iX?tA 
Ix 2Gai - K 2N±SPm— >y h'S23, t5 it/f^Ji^gPt: 
U>yS^'gB^S:^rr-I.Alx i Gai - x i N±gBffi^^7-y 
KJl25j&iCO)iro;?FM$tt-C^.S t iOT-Ji-S. „ 
&fi&«^101{i . ±M U -/ ^gP^j^^iJgJjSc^ i 1 1 J: 

[0034] ^r*5^?Jl^^3;)i^> . ±Mm-9 ^ -y b'«23t 

[0035] itzarmii. r«-f LT 

[00 36] i^T-iaStC. GaNrjrM22iOJj:;2^*^'0.4x( 
mT'®W*?&i'2.42, AU i Gai - ^ i NTSPi^' ^ 'y Kii2 
lCixl=0.5T--etOJSW^J&^'2.25. Al^ 2Gai - ^ 2N±gP 

SI— ^ 9 >y h'Ji23«x2=o. iX'^(^miffmm.2&. 

mmn.oeju m-c-*^*i^o. ±iB7K#iS£#3S^ioi t 

OfltM^OiEgSKi:. GaN3T«220X h^-frigl^ftlfOtf 30 
BJ-f-^. l2l2cO(l)ioj;V'(2)(im^="tL, :^^m<7^m2 

<7)mmmmz x § 3^^a&«^ io2c7) itif j; v 

3|5^MJ^«s<7)3t#}Sii§^^102^^c7){-^M*Sfei: ti>l,Z 

[0038] ^^Gamm40CO±l,Z^ ^^AJRMfflfiJc* 
mizXK). AU 1 Gai - X 1 NTg|I:^'9>y KS41 (0.4S 40 
xl^l. 3um!f) . ajjf*GaN3ra42 (0.4//m 
IP) . AlxaGai - ^ 2N±gP^— ^' ^ 'y KM43 ( x2S x 
1-0.1 4fc{i xl+0.1gx2, 0.08/^mff) 2r?^fi!t-r 
I., 

[00 39] 'eo±tC. f*3ZB-r-l.l6liiS*1.06//mO^ 

L. H e -C dl^-HfMSrfflV^/i^iPII^KSfcJ: DJSI 
^L, C 1 2 ;^"x$:fflv^/cF^-^Xv^>'i?''tj;D^S 50 
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60nmO^V-x-f >'i5''44Sr*iK<50^ffl45t{i. 

[0040] mz02 y^X-^T i^y-y^Z^a-oXV-J 
Xh^mmLfzm. Alx 1 Gai - X 1 N±gPSS^^7'y 

KJi45 (*tl3//mff) *5j;t^'Al^ 3 Gai - x 3 N^teHt 
S^J146 (0.3^x3^ 1 . mip-mW-) SritWf -So ^ 

tiii>6Ji460±i:. a;B;io:7 ^ h u V'Mz 

JXV^T-C 1 2 ;ifxSrfflV^/iK^-<a:.y^y^'-t;J; ± 
iEMPgB^c^3tffltii&^M46^±g|5^^^^ V FJ1453&i 

^ai-ri.4TJ^>y^:/i5^-r^, ^\^m^^<r>ALi,z^ ai 

X 4 Gai - X 4 N±g|5|gH^' 5 -y KJi47 ( x4<x3. m 

3 m mm) iim-t^, 

[0041 ] ^zx\ ^ -y YmA5<^mwmk. 

?KMta46Ji46fc J; V±gpmHi? ^ -y KJl47<7)fflfl!c{i. 

[0042] vii.cD^mmm^fitzmm^mm^zX'y 

*0.1%gJS<7)AR3-b50, 51?r^*at:J:-3T?^^ 

^1, « § i WN- ^ j; Ti^ -y T^ttWWf-r 

[0043] i«03^»^fg^l02(i:El2 

0. GaN»K40(?)±(:Alx i Gai - x i NTSP:?' 7 >y b'Ji 

41, GaNnTJl42. ^V—'r ^ y-^Utm^^iXtzM^. t 
Gai - X 2N±g|5m— i^^-y Kjl43. AU i Gai - x i N 
9 -y Kii45, Alx 3 Gai - x 3 N3tl«tji46 
Jl46i5J;VAlx 4 Gai - x 4 N±gEmHi?^ -y KS47:di 
ffMS^i, ^LX^mtTLiiyMAb^zm^^ixtz^V^^ 

y'imz±Mm~9 9 -y F«47*i's*^iiitL-r ^-gi t 
*>^, ;co^#i^^«^i02{i, ±iaffla6iiP^gp^^/??iB 

[0044] tpn^tmmxh . ±gp^-^ ^ -y vm 
&zmm^fL^-fV'~^^y'f^A<^wm\t. ^^f*:^- 
^m^comm.<^mm.mznmt^ j; a t^ns^fts i 

[0045] Sf^nrtlJi, 1f3l^t;MtT 

o^^rmi. mm. mi^mi>zit2'-5 jummmxh 

[0046] mzm3 'immtx . :$^mncom3c^mm 
mmxh^^mi^u~^msi>z-j\^xmm-r^. zco^ 
mi^]y-^mMi>i. m 1 i,zi^Lfz^mmm^ioitm 

h' ^^*I^-Hf *-?60h ^> CO 

X$) -S. o 3K»iSff#*^^lOl{i:ll^offl D c u y h63 
_h(:^SfL, |i|t<Cu^'»'h61_h(:||gSfL/i^ 
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10mGaNr?rii22Offiffit ^^ft:!^— ^f^^^eOiDX b ^ 
-^T64cOf^Sffi m^PcOl^i^mT. *E^lt3-b;&iW 

[0047] ^^mi^i^-fm^eocr)x h ^^yeicom^ 

f*:^aiM3t65R{i3l6^g#*T101<7)GaN a r»22t AW 
y^"24 (iai#S§) tCJol'-^T, i^V-x^- >-:^™Ai: 

c7)^SR}SSJi. ±iEcDMiJ?S tLvtiSS A ICQ -y $ n 

20 

[0048] 3^}Sfi§^^101c7)7K^fi§J±, fi^c7)3fc 

[0049] WizmA ^#H§ LT . ^mm'mA (nmm 

mmx'hh'm^v-Tmm.iiZ-^v^xiw^-th . 30 

[00 50] ^^iftsm^iomia^ojiD c u v^^- 
^csiffijs^i . 06// mio«3|s:«^- Ywrnh^mm-V- 

«^ lOlcOGaNrJ r M22(75iSH h — !f S^670X 
b^-<7°680m[i^ffi (ia45«0^5^H-C\ 

J^^StLTv^^) t^^^g. *)i.v^«iSi:/hggilS:i3i^T 40 

jSJi-T'^^ftffit^LT, Cu-7i7>^l-61i:Cu V^V'bGS 
[00 5 1 ] ^f"fS^670X h ^-^y°6mm^ 

m-i^^i±mmytk Lxcr)U-^M5^'^miL. zcou- 
'fm>5it±mmm=Fmc}Ga}iarm22i,zxM t . ^ ^ 

(mi^M) tcisviT. i?'V-7^^- y;?'JSII3At A = A 
/2neff OM^^^}i/::t-«Si8^;ftAO3tc0-a5*i 50 



m2002-l 31567 

1 0 

[0052] z<7)m^h^ m^m^mi'miDimm.^ 

^f«^670mr^Sfflt*3(t-S.3^^«i^^fJ 
^-¥^v^y:^tfimm$tlX^-^hZbl>ZX*). 
T\ 7 ^ - hvs; >y ^ Btco3teMoa.^;?)i^-^r < ^ D . 

^#:^-Hf gR^67c^iaai±i-fb*i»is:§#i«. , 

[0053] iJ!:t;|l| 5 LT , :z|s:^HJi7)^ 5 CO^Jt 

8omiM^tiX=^^hi><7)Xh^. ^^ii:icom5i<zt3\^ 

X. m3^commtmmcommt,zi±mm^^nL. ^ti 
^ {z-:>\^x i.mi.Zi$m<r>ts:\ m o mm^mv^-th (iii 

[0054] ^mxii. ^mw\y-^m^o(rymmmm 
tm^m.(mMm.mm=tmzwm^^ ixx\^h. 

mmm2izi&'oxmm y^^-t yKmimm&3ti^mf&^tix 

[00 5 5 ] t(:^A:Mm^mmm^m±c w^-^yh 

84tC|l^StL. iOC u V>> h84i3j;t/C u V'>>'b 
637&^Cuv>yh6ltEISSiiTV'>a„ ±tzCM^^y 

b61{i;'^;L'^x^^^85tO±(cli|.^§ixTV^^. -tLTi 

*-?ioi*3 J; u^m^v-^m^otf^m'M.conmzi^^ 

[0056] lf«^60c73|uigH*^^mWt^c 
f&82tcAlt L. ^ Saj-ri.lSt3jS;R3&i 1 /'2 =0.53 

>-R«K«ji83t:j;'>Teffls^ immmm^) tm 

tiJftf t . \L~2^7^?° U >y ^87$raji LitSS 2 «lffliS^865&i 

[0057] b'-AXT'; -y :?'87T-KStL>t— gPcO|g2 
ftils|&86{i:7t1^ai^88 titaj § a. i t03^1^ai^88*iai 
:^-t.S7ti|^tii'fi#S{iAPC (Automatic Power Contro 

1) mm\z7~.-n^t\,h . kv Qmm\t7<n^t\,fz^ 

m^m^ S ■^X ^fi*#:^-^f■*^60^^J.|gIJ)«gi^D 

&§lJfflIL. mtCiD, ffi2*i)s|i!S86cD^^fiJK*^-S'ft 

[00 58] i*:tcll6 ^#EfgL-r , *^9Jcom6cOllJffi 



(7) 

1 1 

[00 59] -^mx'ii. %mmm^m<^mmm\m^ 

^Lx:i<^^}v^3,m=Tmziiy). m&^^m=f- 
80. ^mmm'^\o\i5i:-(/^=mw.v-^m'^mm^ lo 

[0060] ^'immi-m(:n>-m^mt->hm'iLtd& 

82tAlt L. ^Z^mm^^mAZ'MMf/ 1 /2 =0. 53ju 

[006 1] f— AXTU y ^STT'RIt L^^C— gPOl|2 20 

^J-f-S3fei|^aifi-^S{i:APC (Automatic Power Contro 
1 ) nm%zKt)^Kh , A P C [lie^89{i:A^3 ^tly^c:)^ 

[00 62] ^zmi ^#53 LT. ^wm'mimM 

[00 63] — r^B200{i, IM4 (C^ 30 
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